Acidic stress-ER stress axis for blunted activation of NF-κB in mesothelial cells exposed to peritoneal dialysis fluid.
Bacterial peritonitis is a frequent complication in patients on peritoneal dialysis (PD). We previously reported that PD fluid (PDF) suppressed expression of monocyte chemoattractant protein 1 (MCP-1) in mesothelial cells in vitro and in vivo, which was ascribed to the suppression of nuclear factor-κB (NF-κB). To elucidate molecular mechanisms underlying this effect, we tested a role of endoplasmic reticulum (ER) stress. Mesothelial cells and other cell types were exposed to acidic stress, and induction of the unfolded protein response was examined. Peritoneal induction of ER stress was also tested in mice exposed to acidic and neutralized PDF. Activation of NF-κB and expression of MCP-1 by tumour necrosis factor-α were evaluated in mesothelial cells under acidic and ER stress conditions. Peritoneal expression of MCP-1 and infiltration of monocytes were compared in lipopolysaccharide (LPS)-treated mice between normal and ER stress conditions. PDF, but not neutralized PDF, caused ER stress in the peritoneum. In vitro, acidic stress, but not metabolic and osmotic stress, induced ER stress in mesothelial cells and other cell types and suppressed activation of NF-κB and NF-κB-dependent MCP-1 induction. This effect was reproducible by other ER stress inducers, and attenuation of ER stress reversed the suppressive effect of low pH on NF-κB. Like PDF, ER stress inducers suppressed expression of MCP-1 and infiltration of mononuclear cells in the peritoneum of LPS-treated mice. These results indicate a role for the acidic stress-ER stress pathway in blunted activation of NF-κB, which may cause perturbation of monocyte recruitment by mesothelial cells in PD patients.